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(54) [Title of the Invention] VACUUM SUCTION DEVICE 

(57) [Abstract] 

[Object] A sample is corrected to have a satisfactory 
flat surface. 

[Solving Means] The upper surfaces of projections 2, 11, 
12 form the same plane, and support a sample 6. The height 
of the upper surfaces of first and second static-pressure 
portions .13 and 14 is slightly lowered than the height of 
the upper surface of the projections 2 to form fine gaps 23 
and 24 between the seal portions and the sample 6. The fine 
gaps 23 and 24 exhibit a large resistance to reduce the 
amount of air flowing into a vacuum suction sticking portion 

* 

3 at the time of vacuum suction. Positive pressure air puts 
an annular groove 15 into the positive pressure state to 
prevent external air from flowing the fine gap 24. The fine 



gap 23 exhibits a large resistance to the positive pressure 
air to reduce the positive pressure air flowing into the 
vacuum suction sticking portion 3. 
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[Claims] 

[Claim 1] A vacuum suction device in which a sample is 
supported only by lots of projections having the upper 
surfaces positioned in the same plane, and which is provided 
with a vacuum suction sticking unit having an evacuating 
hole disposed therein in connection to a vacuum pump, 
characterized in that a vacuum suction sticking portion 
communicatively connected to the evacuating hole is formed 
in the central portion on the upper surface of the vacuum- 
suction sticking unit, and an annular positive pressure 
portion is formed so as to surround the vacuum suction 
sticking portion and is communicatively connected to a 
positive pressure supplying hole. 

[Claim 2] A vacuum suction device in which a sample is 
supported only by lots of projections having the upper 
surfaces positioned in the same plane, and which is provided 
with a vacuum suction sticking unit having an evacuating 
hole disposed therein in connection to a vacuum pump, 
characterized in that the device is provided with: a vacuum 
suction sticking portion communicatively connected to the 
evacuating hole formed in the central portion on the upper 
surface of the vacuum-suction sticking unit; a first static- 
pressure sealing portion formed of an annular protuberant 
portion surrounding the vacuum-suction sticking portion; a 
annular groove surrounding the first static sealing portion; 
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and a second static pressure sealing portion formed of an 
annular protuberant portion surrounding the annular groove, 
a positive pressure supplying hole communicatively connected 
to the annular groove is disposed inside the vacuum-suction 
sticking unit, and projections in the first and second 
static pressure sealing portions are set to be slightly 
shorter than the projections in the vacuum-suction sticking 
portion to form a fine gap between the upper surfaces of the 
first and second static pressure sealing portions and the 
sample. 

[Claim 3] A vacuum suction device in which a sample is 
supported only by lots of projections having the upper 
surfaces positioned in the same plane, and which is provided 
with a vacuum suction sticking unit having an evacuating 
hole disposed therein in connection to a vacuum pump, 
characterized in that the device is provided with: a vacuum 
suction sticking portion formed on the upper surface of the 
vacuum suction sticking unit; an evacuating groove formed so 
as to surround the vacuum suction sticking portion and in 
such a manner that the evacuating hole is communicatively 
connected to the vacuum suction sticking portion; a first 
static-pressure sealing portion which forms the same plane 
as the vacuum suction sticking portion and surrounds the 
first static-pressure sealing portion; an annular groove 
surrounding the first static-pressure sealing portion; and a 
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second annular static-pressure sealing portion which forms 
the same plane as the vacuum suction sticking portion and 
the first static-pressure sealing portion, and a positive 
pressure supplying hole communicatively connected to the 
annular groove is formed inside the vacuum suction sticking 
unit. 

[Claim 4] The vacuum suction device according to Claim 1, 2, 
or 3, characterized in that the projections are formed in a 
pin-like shape. 

[Claim 5] The vacuum suction device according to Claim 2, 
characterized in that the second static-pressure sealing 
portion is lower than the first static-pressure sealing 
portion . 

[Claim 6] The vacuum suction device according to Claim 2, 
characterized in that a ring is detachably disposed in the 
annular groove, and an annular sealing member is fastened at 
least to the upper surface of the ring and is adapted to 
comes into close contact with the back surface of the sample 
at the time of vacuum- sucking and supplying positive- 
pressure air. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to. a vacuum suction device for use in pattern 
transfer devices and drawing devices provided in LSI 
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manufacturing apparatuses, different types of process 
manufacturing apparatuses , inspection length-measuring 
devices, or working apparatuses for grinding, polishing, 
cutting, and so forth, and in particular to a vacuum suction 
unit of the vacuum suction device. 
[0002] 

[Related Art of the Invention] A conventional vacuum 
suction device of the above-described type for use in the 
production of LSI is provided with a vacuum suction unit, as 
shown in Fig. 5(a) and (b) . Hereinafter, the vacuum suction 
unit will be briefly explained. Reference numeral 1 
designates a vacuum suction unit. The vacuum suction unit 
is provided with a vacuum suction portion 3 having lots of 
fine projections 2 for the vacuum-suction fixing a sample 6 
such as a wafer or the like. The vacuum suction portion 3 
is formed in the central portion on the upper side of the 
unit. Moreover, a land 4, which is an annular protuberant 
portion, is formed on the outside of the vacuum suction 
portion 3. The land 4 has the same height as the 
projections 2, and the upper surface is finish-machined to 
form the high precision upper surface. Similarly, the upper 
surfaces of the projections 2 are finish-machined to form 
high precision flat surfaces. Moreover, four evacuating 
holes 5 are formed inside the vacuum suction unit 1. One 
end of each evacuating hole 5 is opened in the bottom 3a of 



the vacuum suction portion 3, and the other end thereof is 
opened in the lower surface la of the vacuum suction unit 1. - 
The opening in the other end is connected to a vacuum pump 
(not shown) . 

[0003] In the above-described structure, a sample 6 is 
placed on the upper surface of the vacuum suction unit 1, 
and thereafter, the vacuum pump is actuated, so that the air 
below the sample 6 is exhausted through the evacuating holes 
5. The pressure of the vacuum suction portion 3 becomes 
negative, so that the sample 6 is suction-stuck to the 
projections 2 and the land 4. The upper surface of the land 
4 and the upper surfaces of the projections 2 form the same 
plane. Thus, the outer peripheral portion of the back 
surface of the sample 6 is brought into close contact with 
the upper surface of the land 4. Thus, the vacuum suction 
portion 3, which exists on the inner side of the land 4, is 
vacuum-sealed. The sample 6 follows the upper surfaces 
which are finish-machined at high precision of the 
projections 2 and the land 4, so that the distortions and 
bends of the sample 6 can be corrected. 

[0004] 

[Problems to be Solved by the Invention] Referring to the 
vacuum suction unit of the above-described conventional 
vacuum suction device, the sample 6 is suction-stuck to the 
upper surfaces of the projections 2 of the vacuum suction 

r 
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portion 3 and the land 4, due to the evacuation. Thereby, 
the distortion and deformation of the sample 6 can be 
corrected, so that the surface can be made flat. Moreover, 
the projections 2 are effective in considerably reducing the 
contact area between the vacuum suction unit 1 and the 
sample 6. Accordingly, the deterioration of the flatness, 
which will occur due to dusts or the like, can be suppressed 
In this case, since the sample 6 is supported by the 
projections 2 only, the vacuum suction portion 3 is 
communicatively connected to the outside, so that a vacuum 
degree sufficient for the suction-sticking of the sample 6 
can not be attained. Moreover, external air or a working 
liquid is sucked into the vacuum suction portion to 
contaminate the sample 6 and the vacuum suction portion. 
Thus, conventionally, the land 4 is provided to vacuum-seal 
the vacuum suction portion 3. For sufficient vacuum-sealing 
it is required to increase the width of the land 4. With 
increasing of the width of the land 4, dusts or the like 
will adhere to the land 4 with more probability. Thus, 
problematically, it is impossible to correct the peripheral 
portion of the sample to a high precision flat surface. 
[0005] In view of the above-described problems, the present 
invention has been devised. It is an object of the present 
invention to provide a vacuum suction device in which a 
sample can be assuredly suction-stuck, although the sample 



is supported by projections only, the outer peripheral 
portion of the sample is not affected by dusts or the like, 
and the sample can be corrected to a high precision surface. 
[0006] 

[Means for Solving the Problems] According to the present 
invention, the vacuum suction device in which a sample is 
supported only by lots of projections having the upper 
surfaces positioned in the same plane, and which is provided 
with a vacuum suction sticking unit having an evacuating 

* 

hole disposed therein in connection to a vacuum pump is 
characterized in that a vacuum suction sticking portion 
communicatively connected to the evacuating hole is formed 
in the central portion on the upper surface of the vacuum- 
suction sticking unit, and an annular positive pressure 
portion is formed so as to surround the vacuum suction 
sticking portion and is communicatively connected to a 
positive pressure supplying hole. According to the present 
invention, the vacuum suction device in which a sample is 
supported only by lots of projections having the upper 
surfaces positioned in the same plane, and which is provided 
with a vacuum suction sticking unit having an evacuating 
hole disposed therein in connection to a vacuum pump is 
characterized in that the device is provided with a vacuum 
suction sticking portion communicatively connected to the 
evacuating hole formed in the central portion on the upper 
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surface of the vacuum-suction sticking unit, a first static- 
pressure sealing portion formed of an annular protuberant 
portion surrounding the vacuum-suction sticking portion, a 
annular groove surrounding the first static sealing portion, 
and a second static pressure sealing portion formed of an 
annular protuberant portion surrounding the annular groove, 
a positive pressure supplying hole communicatively connected 
to the annular groove is disposed inside the vacuum-suction 
sticking unit, and projections in the first and second 
static pressure sealing portions are set to be slightly 
shorter than the projections in the vacuum-suction sticking 
portion to form a fine gap between the upper surfaces of the 
first and second static pressure sealing portions and the 
sample. Moreover, according to the present invention, the 
vacuum suction device in which a sample is supported only by 
lots of projections having the upper surfaces positioned in 
the same plane, and which is provided with a vacuum suction 
sticking unit having an evacuating hole disposed therein in 
connection to a vacuum pump is characterized in that the 
device is provided with a vacuum suction sticking portion 
formed on the upper surface of the vacuum suction sticking 
unit, an evacuating groove formed so as to surround the 
vacuum suction sticking portion and in such a manner that 
the evacuating hole is communicatively connected to the 
vacuum suction sticking portion, a first static-pressure 



sealing portion which forms the same plane as the vacuum 
suction sticking portion and surrounds the first static- 
pressure sealing portion, an annular groove surrounding the 
first static-pressure sealing portion, a second annular 
static-pressure sealing portion which forms the same plane 
as the vacuum suction sticking portion and the first static- 
pressure sealing portion, and a positive pressure supplying 
hole communicatively connected to the annular groove is 
formed inside the vacuum suction sticking unit. Also, 
according to the present invention, characteristically, the 
projections are formed in a pin-like shape. Moreover, 
according to the second static-pressure sealing portion is 
lower than the first static-pressure sealing portion. 
Furthermore, according to the present invention, a ring is 
detachably disposed in the annular groove, and an annular 
sealing member is fastened at least to the upper surface of 
the ring and is adapted to comes into close contact with the 
back surface of the sample at the time of vacuum- sucking 
and supplying positive-pressure air. 
[0007] - 

[Operation] According to the present invention, a sample is 
supported by the projections only having a very small 
contact-area for the sample. Thus, dusts and so forth 
scarcely affect the flatness of the sample. The annular 
positive-pressure portion surrounding the vacuum-suction 
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sticking portion is put into the positive-pressure state by 
the supply of positive-pressure air. This prevents the 
external invasion of dusts, a working liquid, and so forth. 
According to the present invention, the two static-pressure 
sealing portions are formed on the outer side of the vacuum 
suction sticking portion. A fine gap is formed between the 
sealing portions and the sample, and positive-pressure air 
is supplied into the annular groove. Accordingly, the fine 
gap between the static-pressure sealing portions and the 
sample exhibits a large resistance at the time of evacuating. 
Thus, the amount of air sucked into the vacuum suction 
sticking portion is very slight, so that the vacuum suction 
sealing portion can be evacuated, i.e., the sample is 
suction-stuck. On the other hand, the static-pressure 
sealing portions are put into the positive-pressure state by 
the supply of the positive-pressure air. Therefore, the 
external invasion of dusts and a working liquid is prevented. 
A part of the positive-pressure air flows into the vacuum 
suction sticking portion. However, the fine gap between the 
static-pressure sealing portion and the sample exhibits a 
large resistance. Thus, the amount of the positive-pressure 
air flowing into the vacuum suction sticking portion is 
slight, and scarcely affects the vacuum suction sticking of 
the sample. Moreover, the sealing member is provided in the 
annular groove, and comes into close contact with the sample 
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at the time of vacuum-suction sticking and supplying the 
positive-pressure air. Thereby, the vacuum suction sticking 
portion is vacuum-sealed, so that no external air and a 
working liquid invade the vacuum suction sticking portion. 
[0008] 

[Embodiments] Hereinafter, the present invention will be 
described in details with reference to the embodiments shown 
in the drawings. Fig. 1(a) and (b) is a top view of a 
vacuum suction unit which constitutes the vacuum suction 
device according to a first embodiment of the present 
invention, and an expanded cross-sectional view of an 
essential part of the device. It is to be noted that the 
same components as described in Prior Art of the Invention 
are designated by the same reference numerals, and the 
detailed description is not repeated. In the drawing, a 
vacuum suction fixing unit 1 of this example having a thick 

disk shape is provided with a vacuum suction fixing portion 

> _ . 

3. The vacuum suction fixing portion 3 is a circular 
concave portion formed in the central part of the upper 
surface of the vacuum suction unit 3, and has lots of fine 
projections 2 in the. central part, which are shown by small 
rectangles in the drawing. Moreover, first and second 
static pressure sealing portions 13 and 14 are formed in a 
concentric pattern on the outer side of the vacuum suction 
portion. 3. The sealing portions 13 and 14 are annular 



protuberant portions provided with lots of fine projections 
11 and 12, respectively, similarly to the vacuum suction 
portion 3. In this example, an annular groove 15 forming a 
positive pressure portion is provided between both of the 
static pressure sealing portions 13 and 14. Evacuating 
holes 5 and a positive pressure supplying hole 17 are formed 
in the vacuum suction unit 1. The depth D of the vacuum 
suction fixing portion 3, i.e., the height of the 
projections 2 is in the range of about 100 ^m to 1 mm. The 
heights of the static pressure sealing portions 13 and 14 
(the height from the bottom 3a of the vacuum suction fixing 
portion 3) are equal to each other. The height is slightly 
smaller than the depth D of the vacuum suction portion 3 (by 
about one-hundredth to one-tenth) . The projections of the 
vacuum suction fixing portion 3, and the static pressure 
sealing portions 13 and 14 are formed in pin shapes with the 
same thicknesses. The upper surfaces thereof are finish- 
machined to be high precision surfaces, which form the same 
plane. The height d of the projections 2 in the static 
pressure sealing portions 13 and 14 is in the range of 
several jxm to 50 |mn, and thus, is s-ignif icantly smaller than 
the height D of the projections 2 in the vacuum suction 
fixing portion 3. Therefore, fine gaps 23 and 24 are formed 
between the static pressure sealing portions 13 and 14 and 
the sample 6. These projections 2, 11, and 12 have 



appropriate cross-sections which may be circular, square, 
and the like, and are formed to be as thin as possible, so 
that the contact area of the projections for the sample 6 is 
reduced. In addition, the projections are formed at such 
intervals, depending on the thickness of the sample 6, that 
the sample 6 can be prevented from deflecting at the time of 
vacuum-suction fixing. As material for the projections 2, 
11, and 12, ceramics, iron, titanium, and so forth are used. 
As material for the vacuum suction unit 1, ceramics, 
hardened metals, and so forth are used. 

[0009] One end of each evacuating hole 5 opens in the 
bottom 3a of the vacuum suction fixing portion 3. The other 
end opens in the side face of the vacuum suction unit 1, and 
is connected to a vacuum pump (not shown) . One end of the 
positive pressure supplying hole 17 opens in the peripheral 
wall of the annular groove 15, and the other end opens in 
the side face of the vacuum suction unit 1. The opening is 
connected to a positive-pressure supplying means such as a 
compressor or the like. 

[0010] In the above-described structure, the air in the 
evacuating holes 5 is exhausted by" means of a vacuum pump 
(not shown) , so that the air flows in the direction 
represented by arrow 21, and the pressure in the vacuum 
suction fixing portion 3 becomes negative. Accordingly, the 
sample 6 is pushed against the upper surfaces of the 
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projections 2, 11, and 12, due to the atmospheric pressure. 
Thus, distortions and bends are corrected. At this time, 
the fine gap 23 is formed between the first static pressure 
sealing portion 13 and the back surface of the sample 6, 
since the upper surface of the first static pressure sealing 
portion 13 is set to be slightly lower than the upper 
surfaces of the projections 11. Thus, the amount of the air 
flowing into the vacuum suction fixing portion 3 is very 
small. Therefore, the vacuum suction portion 3 can be 

« 

evacuated, that is, the sample 6 is suction-stuck. 
Subsequently, the positive pressure supplying means such as 
a compressor or the like is actuated, so that the positive 
pressure air 22 is supplied to the annular groove 15 via the 
positive pressure supplying hole 17. Thus, the annular 
groove 15 and the first and second static pressure sealing 
portions 13 and 14 are put into the positive pressure state. 
Then, the positive pressure air 22 passes through the fine 
gap between the sample 6 and the first and second static 
pressure sealing portions 13 and 14 to be exhausted into the 
vacuum suction fixing portion 3 and to the outside of the 
vacuum suction unit 1. At this time, the amount of the 
positive pressure air 22 flowing into the vacuum suction 
fixing portion 3 is very small, since the first static 
pressure sealing portion 13 acts as a large resistance to 
the positive pressure air. Thus, the positive pressure air 
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does not affect the vacuum-suction sticking of the sample 6. 
As for the positive pressure air exhausted through the 
second static pressure sealing portion 14 to the outside, 
dusts adhering to the outer peripheral portion on the back 
side of the sample 6 are removed with the air, and moreover, 
the air prevents a working liquid or dusts from invading the 
vacuum suction fixing unit 1 during the processing. 
Accordingly, the back surface of the sample 6, and the 
vacuum-suction sticking surfaces of the vacuum suction unit 

I, i.e., the upper surfaces of the projections 2, 11, and 12 
can be prevented from being contaminated. 

[0011] For example, in the case where a sample 6 having a 
thickness of more than 500 (am is used to be suction-stuck, 
the intervals between the projections 2, 11, and 12 are set 
at 1 mm, the projections 2, 11, and 12 have an angular shape 
with a one-side length of 0.2 mm, substantially no 
deflection is observed in the sample 6. The contact ratio 
of the back surface of the sample 6 contacting the upper 
surfaces of the projections 2, 11, and 13 is very small, 
i.e., 4%. Accordingly, the influence of dusts exerting over 
the entire suction-sticking surface of the sample 6 is very 
low. A high flatness can be achieved. The projections 2, 

II, and 12 are formed into a pin-like shape. Dusts or the 
like less stick to them. 

[0012] Fig. 2(a) and (b) are a top view of a vacuum suction 
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unit according to a second embodiment of the present 
invention, and an expanded cross-sectional view of an 
essential part of * the unit. A vacuum suction unit 1 of this 
example is provided with a vacuum suction fixing portion 3, 
which is a circular concave portion formed in the central 
part of the upper surface of the vacuum suction unit 1. An 
annular evacuating groove 30, a first annular static 
pressure sealing portion 13, an annular groove 15, and a 
second static pressure sealing portion 14 are formed on the 
outer side of the vacuum suction fixing portion 3 in a 
concentric pattern. Lots of fine projections 2, 11, and 12 
having circular cross-sections are formed so as to be 
protuberant in the vacuum suction fixing portion 3, and the 
first and second static pressure sealing portions 13 and 14. 
An evacuating hole 5 and a positive pressure supplying hole 
17 are formed in the vacuum suction unit 1. The surfaces of 
the vacuum suction fixing portion 3 and the static pressure 
sealing portions 13 and 14 from which the projections are 
projected form the same plane. The projections 2, 11, and 
12 have the same height d, e.g., in the range of several |om 
to 50 |im, and thus, the upper surfaces thereof form the same 
plane. Accordingly, each fine gap is formed between the 
sample 6 and each of the vacuum suction portion 3 and the 
first and second static pressure sealing portions 13 and 14. 
One end of the evacuating hole 5 is connected to the 



evacuating groove 30, and the other end thereof opens in the 
side face of the vacuum suction unit 1, and is connected to 
a vacuum pump (not shown) . The evacuating groove 30 is 
provided instead of the formation of plural evacuating holes 
5, in order to improve. the starting-up of the evacuation. 
[0013] In the above-described structure, the contact ratio 
of the back surface of the sample 6 contacting the upper 
surfaces of the projections 2, 11, and 13 is very small. 
Accordingly, the influence of dusts exerting over the entire 
suction-sticking surface of the sample 6 is very low. A 
high flatness can be achieved. The first static pressure 
sealing portions 13. is formed on the outer side of the 
vacuum suction fixing portion 3, and forms a fine gap with 
the sample 6. Thus, dusts are prevented from flowing into 
the vacuum suction fixing portion 3 at the time of vacuum- 
suction sticking. In addition, when . positive pressure air . 
is supplied, the amount of positive pressure air 22 flowing 
into the vacuum suction fixing portion 3 can be reduced. 
Accordingly, the sample 6 can be assuredly vacuum-suction 
stuck. The second static pressure sealing portions 14 is 
provided on the outer side of the annular groove 15, and 
form a fine gap with the sample 6. Therefore, the second 
static pressure sealing portion 14 can be put into the 
positive pressure state. Thus, the invasion of a working 
liguid and dusts can be assuredly prevented. 



[0014] Fig. 3 is an expanded cross-sectional view of an 
essential part of a vacuum-suction unit according to a third 
embodiment of the present invention. The vacuum suction 
unit 1 of this embodiment is the same as the first example 
shown in Fig. 1 excepting that the height of the second 
static pressure sealing portion 14 in the first example 
shown in Fig. 1 is set to be slightly lower than that of the 
first static pressure sealing portion 13, and thus, the fine 
gap 24 between the sample 6 and the second static pressure 
sealing portion 14 is set to be larger than the fine gap 23 
between the sample 6 and the first static pressure sealing 
portion 13. 

[0015] In the above-described structure, the air in the 
evacuating hole 5 is exhausted, so that the sample 6 is 
vacuum-sucked, and thereafter, positive pressure air 22 is 
supplied to the annular groove 15. At this time, the 
differential pressure between the vacuum suction fixing 
portion 3 and the annular groove 15 is larger than that 
between the atmospheric pressure on the outer side of the 
second static pressure sealing portion 14 through which the 
positive pressure air 22 is blown toward the outside and the 
annular groove 15, a larger amount of the positive pressure 
air 22 tends to flow into the vacuum suction portion 3. 
However, the fine gap 24 between the second static pressure 
sealing portion 14 and the sample 6 is set to be larger than 
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the fine gap 23 between the sample 6 and the first static 
pressure sealing portion 13. Therefore, the resistance of 
the second static pressure sealing portion 14 is relatively 
small, so that a large part of the positive pressure air 22 
passes through the fine gap 24 to be discharged to the 

♦ 

outside of the vacuum suction unit 1. Thus, according to 
the above-described structure, the vacuum suction portion 3 
can be assuredly vacuum-sealed. Thus, a working liquid can 
be prevented from invading the fine gap 24 from the outside. 
[0016] Fig. 4 is an expanded cross-sectional view of the 
essential part of a vacuum suction unit according to a 
fourth embodiment of the present invention. In the vacuum 
suction unit 1 of this embodiment, a ring 32 having two 
sealing members 33 is inserted into the annular groove 15 in 
the first embodiment of Fig. 1. These sealing members 33 
are adapted to vacuum-seal the vacuum suction fixing portion 
3. 

[0017] The ring 32 is detachably inserted along the inner 
peripheral wall of the annular groove 15. As for the upper 
and lower surfaces of the ring 32, the half on the outside 
in the radial direction of each of the upper and lower 
surfaces is depressed in the entire periphery of the ring 32, 
as compared with the half on the inside in the radial 
direction of each of the upper and lower surfaces. Thus, 
annular step portions 37 and 38 are formed, respectively. 
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Each sealing member 33 is formed of a very thin ring-shaped 
sheet (about 10 |j.m to 30 jam) which is made of a high polymer 
film such as a polyimide film or the like. The half on the 
inside in the radial direction of the sheet is fastened to 
each of the upper and lower surfaces of the ring 32. The 
halves on the outside in the radial direction of the sealing 
members 33 are not fastened and extend above and below the 
step portions 37 and 38, respectively. The upper sealing 
member 33 is firmly stuck to the back surface of the sample 
6 at the time of evacuation or supplying the positive 
pressure air 22. As a result, the vacuum suction fixing 
portion 3 is vacuum-sealed. The lower sealing member 33 is 
pushed against the inner bottom of the annular groove 15 at 
the time of supplying the positive pressure air to seal the 
gap between the inner peripheral wall of the annular groove 
15 and the ring 32. The step portions 37 and 38 and the 
sealing members 33 form gaps between them, and make it easy 
to apply the positive pressure air 22 to the sealing members 
With the upper step portion 37, the upper sheet member 33 is 
prevented from pending to contact the upper surface of the 
ring, when the upper sheet member is not used. The lower 
step portion 38 is effective in reducing the upward 
deformation of the lower sheet member 33. 

[0018] According to the above-described structure, a sample 
6 such as a wafer or the like is placed on the vacuum 



suction unit 1, and the evacuating hole 5 is evacuated by 
means of a vacuum pump. Thereby, the sample 6 is suction- 
stuck onto the projections 2, 11, and 12. Accordingly, the 
sample 6 follows the upper surfaces of the projections 2, 11, 
and 12, so that the warps and bends of the sample 6 can be 
corrected. At this time, the upper sealing member 33 is 
sucked upwardly as shown in the drawing to be closely stuck 
to the back surface of the sample 6, so as to vacuum-seal 
the vacuum suction fixing portion 3. 

[0019] Thereafter, the positive-pressure air 22 is supplied 
through the positive pressure supplying hole 17 to the 
annular groove 15. Since the first and second static 
pressure sealing portions 13 and 14 exhibit a' large 
resistance to the positive-pressure air 22. Thus, the upper 
sealing member 33 is pushed against the back surface of the 
sample 6, and the lower sealing member 33 is pushed against 
the inner bottom of the annular groove 15. Accordingly, the 
vacuum suction portion 3 is completely vacuum-sealed. In 
this state, the sample 6 is worked with flowing of a working 
liquid. In this case, the working liquid can be prevented 
from invading the .second static pressure sealing portion 14, 
the annular groove 15, the first static pressure sealing 
portion 13, and the vacuum-suction sticking portion 3. 
Accordingly, the contamination of the back surface of the 
sample 6 and the vacuum-suction sticking portion of the 



"vacuum suction unit 1 can be prevented, as in the first and 
second embodiments . 

[0020] Moreover, according to the above-described structure, 

» 

especially, a sample 6 considerably warped upwardly can be 
effectively suction-stuck. In particular, for the sample 6 
considerably warped upwardly, the outer peripheral portion 
on the back side thereof is out of contact with the 
projections 12, and a large gap is formed between the outer 
peripheral- portion and the second sealing portion 14. 
Accordingly, when the air in the evacuating hole 5 is 
exhausted therefrom, the vacuum degree of the vacuum suction 
"fixing portion 3 can not be increased. However, since the 
ring 32 and the sealing member 33 are disposed in the 
annular groove 15, the end portion on the outer peripheral 
side of the upper sealing member 33 is raised upwardly to' 
come into close contact with the back surface of the sample 
6. Thus, the vacuum suction fixing portion 3 is sealed. 
The vacuum degree of the vacuum suction fixing portion 3 is 
enhanced, so that the sample 6 is suction-stuck. Moreover, 
the positive-pressure air 22 is supplied into the annular 
groove 15, and thus, the upper sealing member 33 is pushed 
against the back surface of the sample 6. Accordingly, the 
vacuum suction fixing portion 3 is properly sealed. On the 
other hand, when the positive pressure air 22 is supplied 
into the annular groove 15, the lower sealing member 33 is 



- 24 - 



pushed against the inner bottom of the annular groove 15. 
Thus, the gap between the inner peripheral wall of the 
annular groove 15 and the ring 32 is sealed. 
[0021] According to this embodiment, the ring 32 is 
detachably disposed in the annular groove 15 along the inner 
peripheral wall thereof. Accordingly, the ring 32 may be 
applied only when a sample 6 warped considerably is vacuum- 
suction stuck, and is removed in other cases. Accordingly, 
the degradation of, the sealing members 33 can be prevented, 
and these members can be used for a long time. 
[0022] In the above-described first to fourth embodiments, 
the projections 2, 11, and 12 having a fine pin-like shape 
are described by way of an example. The projections are not 
restricted to the pin-like shape, and may be elongated 
projections having an annular shape, a spiral shape, or the 
like. In the above-described first to fourth embodiments, 
the vacuum suction portion 3 is formed in a circular shape. 
The portion 3 may be formed in a rectangular shape or an 
ellipsoidal shape. In the fourth embodiment of Fig. 4, the 
sealing members 33 fastened to the upper and lower surfaces 
of the . ring 32 is described by way of an example. The fine 
gap 23 can be also vacuum-sealed by the sealing member which 
is fastened only to the upper surface of the ring 32 . 
[0023] 

[Advantages] As described above, in the vacuum suction 
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device of the present invention in which a sample is 
supported by lots of projections only having the upper 
surfaces positioned in the same plane, and which is provided 
with a vacuum suction sticking unit having an evacuating 
hole disposed therein in connection to a vacuum pump, a 
vacuum suction sticking portion communicatively connected to 
the evacuating hole is formed in the central portion on the 
upper surface of the vacuum-suction sticking unit, and an 
annular positive pressure portion is formed so as to 
surround the vacuum suction sticking portion and is 
communicatively connected to a positive pressure supplying 
hole. In contrast to a conventional device, it is not 
necessary to provide a land for supporting the outer 
peripheral portion on the back side of a sample. The sample 
is supported only by the projections. The contact area 
between the sample and the vacuum suction sticking unit can 
be reduced. Accordingly, the affect by dusts can be reduced. 
Warps and bends in the sample can be corrected to obtain a 
highly flat surface. The positive-pressure portions are put 
into the positive-pressure state at the time of working, so 

that external dust s_ and working liquid can be prevented from 

■■ * 

invading. 

[0024] According to the present invention, the vacuum 
suction sticking portion is formed as a depressed portion. 
The vacuum pressure distribution in the evacuating portion 
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is uniform. The sample can be sufficiently suction-stuck. 
[0025] According to the present invention, the vacuum 
suction sticking portion and the first and second static- 
pressure sealing portions form the same plane. Thus, the 
vacuum suction sticking unit can be easily formed by working 
[0026] Moreover, according to the present invention, the 
annular evacuating groove is formed between the vacuum 
suction sticking portion and the first static-pressure 
sealing portion in the vacuum-suction unit. The evacuating 
hole is connected to the evacuating groove. Therefore, the 
vacuuming can be efficiently started at the time of 
evacuation. The sample can be vacuum-suction stuck in a 
short time . 

[0027] According to the present invention, the annular 
groove is formed between the first and second static- 
pressure sealing portions. The ring having the annular 
sealing member is disposed in the annular groove. The 
sealing member is caused to come into close contact with the 
back surface of the sample at the time of vacuum-sucking and 
supplying the positive-pressure air. Thus, the vacuum 
suction sticking portion can be assuredly vacuum-sealed at 
the time, of vacuum-sucking and supplying the positive- 
pressure air. By using the sealing member, the vacuum 
degree in the vacuum suction sticking portion can be 
enhanced, especially when a sample considerably warped 



upwardly is suction-stuck. Thus, the sample can be 
assuredly vacuum-suction stuck. 

[0028] Moreover, according to the present invention, the 
second static-pressure sealing portion is set to be lower 
than the first static-pressure sealing portion, and thus, 
the resistance of the second static-pressure sealing portion 
to the positive-pressure air is lower than that of the first 
static-pressure sealing portion. Accordingly, the positive- 
pressure air can be caused to be discharged to the outside 
of the vacuum suction sticking unit through the fine gap 
between the second static-pressure sealing portion and the 
sample. Thus, the amount of the air flowing into the first 
static-pressure sealing portion can be reduced. 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1(a), (b) are a top view of a first 
embodiment of a vacuum suction sticking unit constituting 
the vacuum suction device of the present invention, and is 
an expanded cross-sectional view of the essential part 
thereof. 

[Fig. 2] Fig. 2(a), (bj) are a top view of a vacuum suction 
sticking unit according to a second embodiment of the 
present invention, and is an expanded cross-sectional view 
of the essential part thereof. 

[Fig. 3] Fig. 3 is an expanded cross-sectional view of the 
essential part of a vacuum-suction sticking unit according 
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to a third embodiment of the present invention. 

[Fig- 4] Fig. 4 is an expanded cross-sectional view of the 

essential part of a vacuum-suction sticking unit according 

to a fourth embodiment of the present invention. 

*> 

[Fig. 5] Fig. .5(a) and (b) are a top view of a conventional 
vacuum-suction sticking unit, and is an expanded cross- 
sectional view of the essential part thereof. 
[Reference Numerals] 
1; vacuum-suction sticking unit 
2 ; pro j ection 

3; vacuum-suction sticking portion 
4; land 

5; evacuating hole 

6; sample 

11, 12; projection 

13; first static-pressure sealing portion 
14; second static-pressure sealing portion 
15; annular groove 

17; positive-pressure supplying hole 

22; positive-pressure air 

23, 24; fine gap 

30; evacuating groove 

31; static-pressure sealing portion 

32; ring 

33; sealing member 



35; fine gap 

37 , 38; step portion 
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